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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

1LB.

Bnageney, CunpeHkos [.B.
HpeHOI[aBaTeHB WaeHTUdMKaTOp R7ad01b54-SidenkovDV-41309924 CI/IHeHKOB
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MIOJITTHCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3 IO B
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HpOFpaMMBI WaeHTuduraTop R6ca75b8e-ShatskikhYV-f045f12 H_IaHKI/IX
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
3aBe;[y}o]_qu/'1 B CeepgeHwa o Bnagensue ngrl\lr’loi: T
nageney AL
BBIITYCKAIOIIEH Kaheapsl ApsnTnnratop R24175de8-OrlovKA-0ab64072 K.A. Opnos
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CiocoGeH k MPOBEACHUIO PACUETHO-TEOPETUUECKUX UCCIAEAOBAHUI
TEIUIOTHIPABIMYECKUX MPOIIECCOB 00BEKTaX MPo(heCcCHOHATBHON NeITeIbHOCTH
NJI-2 VimeeT HaBbIKM MAaTEMAaTUYECKOTO MOJEIIMPOBAHMSI TEIJIOTHAPABINUYECKUX MPOIIECCOB B
00BeKTax MPo(PecCHOHANBHOMN NeTETLHOCTH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszanuu: KomnboTepHoe 3a/1aHue
1. KonTponbHas padota Nel: «HucneHHoe pelieHue 3a1a4u TeI0NpPOBOIHOCTH»
(KonTpoawsHas pabora)
2. KonTponbHas padota Ne2: «HuciaeHHOe penieHne KOHBEKTUBHO-TU (D y3nOHHON 3a1aum»
(KonTpoawpHas pabora)
3. KonTponbHas padota Ne3: «HucneHHoe MOJeInpoBaHKEe TEIIIOOOMEHHOTO armapara
(KonTpoabpHas pabora)

Dopma peanusanuu: ITncemenHas padora
1. TepmuHonoruueckuit Tect: «MeToa KOHTpoIbHOTO 00beMay (TecTupoBaHue)

BPC aucuunjanubl

2 cemecTp
Beca KOHTpOIbHBIX MeponpusATHil, %o
Pas eI AMCLHTLIHHBI Nunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpok KM: 4 8 12 15
UMTI III
Bgenenue. Ilponeccs! TemnoodMeHa U rHAPOIMHAMUKY B +
JIEMEHTaX TEILIOOHEPIreTUYECKUX YCTAHOBOK.
Cucrema UHTETpalibHbIX U IU(PepeHnanbHbIX YpaBHEHUN +
KOHBEKTHBHOT'O TEIJIOO0OMEHA.
CrannoHnapHas TEIIONPOBOIHOCTD. +
HecranmonapHas TemionpoBOIHOCTb. + +
Cucrema ypaBHennii HaBre-Crokca. +

OcobeHHOCTH penIeHUs 3a71a4 BRIHYXJICHHOW 1 CBOOOHOU
KOHBEKI[UH.




Bepudukanus ANSY'S, Habop TeCcTOBBIX 3a/1a4.

YucneHHoe MOACIIUPOBAHUEC TENI000MEHHOTI0 arrapara

Bec KM:

15

25

30

30

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoekTa

2 cemecTp
Beca KOHTpOIBHBIX MeponpusThii, %o
Pa3znen nucuuninHb Munexe KM- | KM= | KM= KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16
0O0630p nUTEpaTYpHl, U3yUECHUE IKCIIEPUMEHTAIBHBIX CTEHOB,
MOJTrOTOBKA UX K pabore, popMupoBaHHe HaBBIKOB PaOOTHI C +
TEIIOBU30pOM, (HOPMUPOBAHHE COOTBETCTBYIOMUX pa3nenoB KP
[TpoBeneHmne s3KCIEpUMEHTANIBHBIX UCCIIEJOBAaHUM, IPOBECHHE
BBIYHMCIIUTENIBHOIO SKCIEPUMEHTA € TOMOIIbIO ITporpammbel ANSY'S, + +
dbopMHpOBaHKE COOTBETCTBYIONIUX pa3ienoB KP
OO0paboTka pe3ybTaTOB HATYPHOTO M BBIYUCIUTEIIHBHOTO
JKCIIepUMEHTa, ((POPMUPOBAHKUE COOTBETCTBYIOIIUX pa3naenoB KP, + +
MOArOTOBKA Mpe3eHTauuu K 3ammre KP
Bec KM: | 20 30 40 10




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
IK-1 N-2nk1  Wmeer HaBbikd | 3HATH: TepmuHomornueckuit Tect: «MeToa KOHTPOIBLHOTO 00BEMay
MaTeMaTu4eCcKoro yuclieHHbIe MeTo bl pacueta | (TectupoBanue)
MOJEIUPOBAHUS BApUAHTOB pa3pabOTKU 1 Kontponbnas padota Nel: «HucnenHoe penienue 3agaqn
TEIJIOTUIPABINYECKUX MIOCTPOEHHUS aJIEKBAaTHBIX TeruionpoBoaHoct» (KoHtponbHas padorta)
IPOLECCOB B OOBEKTaX | MaTeMaTHYECKUX MOJIETeH KonTponbnas padorta Ne2: «HuciaeHHoe penieHre KOHBEKTUBHO-
npodecCHOHATbHON Ha OCHOBE muddysuonnon 3agaun» (KontpoasHas pabora)
JeATETbHOCTH BBIYUCIIUTEIIBHOTO Kontponbnas padota Ne3: «HucneHHoe MOJeIMPOBaHUE TEITIOOOMEHHOTO
JKCIEPUMEHTA MpU anmnapara» (KontponbHas pabota)
MIPOCKTUPOBAHUH
TEIJIO3HEPreTUYECKUX
00BEKTOB C YUETOM
ocoOeHHoCTeH

MIPOTEKAOIINX B HUX
(U3NYECKUX MPOLIECCOB;
MIPHUHITUIIBI TEKOMITO3HUITHN
TEIUIOAPHEPTETHUECKOTO
00BEKTa;

0COOEHHOCTHU
MOJICTTUPOBAHUS TIPOIECCOB
TemIoo0MeHa 1
THIPOJAMHAMHKH B
3JEMEHTaX
TETUIOHEPTETHUSCKUX
YCTaHOBOK;

VYMmeTs:




npuMeHsTh naker ANSYS
JUIS pellieHus 3a1a4
CTallMOHAPHOU U
HECTaIlHOHAPOHOM
TEIUIONPOBOIHOCTH,
CBOOOJTHOM M BBIHYKJICHHOM
KOHBEKIIMH, CIIOXKHBIX 3a/1a4
TEIJI000MeHa 1
THIPOIMHAMUKH;
pa3pabaThIiBaTh
MaTeMaTHYECKHE MOJICITN
MPOCTEHIINX IJIEMEHTOB
TETUIOHEPTEeTHUCCKUX
00BEKTOB;

3aIMCHIBATh B BUJIC CUCTEMBI
WHTETPAIbHBIX U

g hepeHIMATBEHBIX
YPaBHEHUH ITPOLIECCHI
TerI000MeHa 1
TUAPOJIMHAMUKH B
aJeMEeHTaxX
TEIUIOPHEPTEeTHUECKUX
YCTaHOBOK;
(dhopMynupoBaTh LETH U
3a/1a4u UCCIIeIOBAHMS
TEPMOTHIPOTUHAMHUYECKHIX
MPOIIECCOB B
JHEPTEeTUIECKOM
000pyI0BaHNH, BBISBIIATH
MIPUOPUTETHI PEIICHUS
3a/1a4, BEIOUpaTh 1
CO3/1aBaTh KPUTEPHUH
OIICHKW;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tepmunosornyecknii Tect: «MeToa KOHTPOJIBLHOIO 00beMa»

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOr0 MeponpusaTusa: OTBETHl MMCHbMEHHO HA BOIPOCHI TECTA

Kpartkoe cogep:xxanue 3aganus:
1 MeToa KOHTPOJIBHOTO 00beMa
2 JIuCKpeTHbI aHaior
3 1Y HecTaumOHApHOW TEIIONPOBOAHOCTH
4TV 3-ro pona
5 Y sneprun
6 duckpernbiii ananor Y sHepruu
7 YpaBHEHHE KOHBEKTUBHOM TEILUIOOTAAYH
8 TpexTouyeuHblii 11a0I0H
9 CyTb MeTOa TPOTOHKHU
10 [Ipumenenue 'Y B MeTO/1€ IPOTOHKH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: 0COOEHHOCTH 1.1 MeTo1 KOHTPOJILHOTO 0OBbEMa
MOJIEJIMPOBAHUSA MPOLIECCOB 2 JIMCKpETHBIN aHAIOT
Ter1000MeHa U TUIPOAMHAMHUKH B 3 1Y HecTaumoHapHOW TEIJIONPOBOJHOCTH
AIIEMEHTaX TEeIJIOdHEPreTHYECKUX 4TV 3-ro pona
YCTaHOBOK; 5 Y suHepruun

6 YpaBHEHHE KOHBEKTHUBHOMN TETUIOOTAAuN
YMeTb:  3amucelBaTb B BHJE 1.1 1Y sneprun
CHUCTEMBI MHTETPAJIbHBIX u 2 {uckpetHslii ananor 1Y sHepruu
muddepeHIManbHBIX  YpaBHEHUN 3 TpexToueuHbIi Ma0I0H
IIPOLIECCHI TernooOMeHa u 4 CyTtp MeTO/1a IPOTOHKH
TUAPOOUHAMUKM B DJIEMEHTax 5 Ilpumenenue I'Y B MeTOa€ IPOTOHKU
TEIJIOOHEPTETUYECKUX YCTaHOBOK;

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO




KM-2. KourpoJsabHas padora Nel: «UucieHHoe penieHue 321241 TEIUIONPOBOIHOCTI

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJIbHOIO MePONPHUATHA: PelleHne BapuaHTOB 3aJaHMs U3 IBYX
3aja4 1o u3yyaemoi reme Ha komnbiotepe B MathCad u B Ansys

KpaTkoe conep:kanue 3a1aHusi:

1.46. Temnepatypa Ha MOBEPXHOCTH OX/JIaXAaEMOro LHIMHAPHYECKOrO
ypaHoBoro crepxHa [A= 30 Br/(m*K)] ve nomxna npepsmate 650 °C.
Onpenenuth NONYCTHMHIH OHaMeTp W Mepenai TeMMepaTyp B CTepIKHE

NPH MOIIHOCTH BHYTPEHHHX HCTOYHHKOB g, = 8+ 10’ BT/M3, €CIH TeMrie-
paTypa oXnaxcaawollero TermyioHocHTens f, = 370 °C, a xoaddHumeHT

Tem1ooTaayy o = 6500 BT,’(M2 +K).
VYka3zanmue : Pemuts B MathCad u B Ansys

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: MPUHLUNBI JEKOMIO3ULIUU 1.1 IuddepenunanbHoe ypaBHEHHE COCTABIISAOLIEE
TETUIOIHEPTETHYECKOTO 00BEKTA; MaTeMaTHYeCKOe ONKMCAaHUE 3TOH 3a7aun

2 Kakue rpaHiyYHbIE YCIOBUS 331aHBbI
YMers: pa3pabaTbIiBaTh 1.1 IlocTtpouts B Ansys 3TOT TpeXMEPHBIN OOBEKT
MaTeMaTU4YeCKue MOJEIHN 2 3agaTh BHYTPEHHUN UCTOYHHK B 2 pa3a Oonbiieit
IPOCTEHIINX 3JIEMEHTOB MOILIHOCTH, CPABHUTH PE3YJIbTAThl YHUCIEHHOTO PEIICHUS
TEIJIO3HEPreTUYECKUX 00bEKTOB,; B MathCad u B Ansys

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl peIIeHUs 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-3. KoutpoabHas padora Ne2: «HucjieHHOe pelieHHe KOHBEKTHBHO-
audPy3uonHoii 3axaum»

®opmbl peanusanun: KomnbroTepHoe 3a1aHue

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa npoBeneHusi KOHTPOJIBHOI0 MepONPHUATHA: PelieHne BapuaHTOB 3aJaHUs U3 JBYX
3a/1a4 1o u3ydaeMoi Teme Ha kommbroTepe B MathCad u B Ansys

Kparkoe conepxxanue 3agaHus:
C nomMounisro mporpammel Ansys pemuTs 3a1auy [lya3eisst TedeHns B INIOCKOM KaHaJe ¢
o0orpeBaeMoii CTEHKOH, MOCTPOUTH MPO(UIb CKOPOCTH, TEMIIEPATYPHI, TaBICHUS.




Onpenenuth cpenHUd KOAPPUIUEHT TEIIIO0TAAYN U KOIDDUIIMEHT TUIPaBIUIECKOTO
COIIPOTHBIICHUS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: YHUCJICHHBIE METObI 1.1 YTo Takoe HayalbHbIN TEPMUUYECKUI YIaCTOK
pacuera BapuUaHTOB DPa3pabOTKU U 2 I'ne HaxoUTCsl MAKCUMYM CKOPOCTH B Ipoduiie
MIOCTPOCHUSA aJIEKBaTHBIX ckopoctu 3agauu Ilyazeiisis

MaTeMaTUYeCcKnuX  MoJele  Ha 3 Yto Takoe TeraI0BOi NOrPaHUYHbIN CIOU
OCHOBE BBIYUCIIUTEIIBHOTO
3KCHEPUMEHTA pu
MIPOCKTUPOBAHUH
TEIIOPHEPTETHUECKUX OOBEKTOB C
yuéToM ocobeHHoCTeH
MPOTEKAIOMUX B HUX (PU3UUECKHUX
MIPOIIECCOB;

VYmers: npumenaTs naker ANSYS 1.1 Kak 3amaTh rpaHM4YHBIE YCIOBUS Ha CTEHKE B Ansys
JUISL peulieHus 3a1a4 CTaluOHapHON JUIsL pacCMaTpUBAEMON 3a/1a4u

u HECTallMOHAPOHOMN 2 Kak czenaTph pexUM TEUEHHUs B 3TOM 3a/1aue
TEIJIONPOBOIHOCTH, CBOOOJTHON U JAMUHAPHBIM IPU MOJACIIUPOBAHUU B AnsSys
BBIHYKJICHHOI KOHBEKIIUH,
CIIOXKHBIX 3aJad TeIiooOMeHa u
T'HJIPOAMHAMUKY;

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJTHOM 00BEME HIIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpABJICHUE [l pEIICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHITIOJIHEHO

KM-4. Koutpoabhas padora Ne3: «HucjieHHOe MoeJIMPOBaHNeE TeNJI000MEHHOT0
anmapara»

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun koHTpoabHOro MeponpusaTus: KourponsHas pabota

Bec koHTposbHOr0 Meponpustusi B BPC: 30

IIpoueaypa npoBeeHUs1 KOHTPOJIbHOI0 MepPONPUATHSL: PellieHre BapuaHTOB 3aIaHUSI U3 OJTHOM
3aJauu Mo u3yyaemoil reme Ha kommnbiotepe B MathCad u B Ansys

Kpartkoe cogep:xkanue 3aiaHusA:
Co3natb B Ansys Teruioo0OMeHHMK Tuna “Tpy0a B TpyOe” 3aJJaHHOI reoMeTpuu. 3a/1aTh
Tero(u3nuecKre CBOMCTBA U IPaHUYHbIE YCIOBUSI Ha BXO/JI€ IO KaXKIOT0 TEMJIOHOCUTET,
MPOTEKAIOILEro BO BHYTPEHHEH TpyOe U B KOJIbIIEBOM KaHalie. PaccunTarh ¢ moMousio Ansys
M3MEHEHHUE N0JIe CKOPOCTH, TEMIIEPATyphl U IaBJIEHUS KaXXA0r0 TerioHocuTest. OnpeneinuThb
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cpeanue K03 PUIUEHTHI TeIUIO0TIauH, pacCYUTaTh KO3(D(UIIMEHT TerIonepeadu 1
TETIONPOU3BOANTEIFHOCTS TEIUIOOOMEHHOTO amiapara, a Tak’kKe THAPOJMHAMHYECKOEe
COIPOTHUBJIEHHUE MO KAXKJIOMY TEIUIOHOCUTEIIIO.

KoHTposbHbIe BONPOCHI/3a1aHUA:

Ymets: (dopMmynupoBarh ILend U 1.1 Pacuet cpeanero koddduirenta TemiooTaauu B
3a7a4u HCCIIEIOBAHUS Ansys

TEPMOTHIPOIMHAMUYECKHIX 2 Pacuet conmpoTuBiIeHUs TpEeHUS B Ansys
IPOLECCOB B DHEPreTUUYECKOM 3 CpaBHeHUE OTEPH JIaBIEHUS 32 CUET TPEHUs C
000py1I0BaHNH, BBISIBIIATH dhopmymoii Jlapcu-BeiicOoaxa

IPUOPUTETHI  pEIlIeHus  3ajad,
BbIOUpaTh U CO37aBaTh KPUTEPUU
OLICHKU;

Onucanne MKAJbI OIleHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHNe MPEUMYIIECTBEHHO BBITIOTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. HCCT&HHOHE\]’)HOC OZHOMECPHOC  YpaBHCHHE  TCIUIOIIPOBOIHOCTH B
ﬂCKﬂpTOBOﬁ CHCTEME KOOpIHHAT. uHCKpCTH?aHHﬂ 10 SIBHOM CXeMe H
MCTO pCIICHHS . VeoBue Ha mar 1mo BPEMCHH.

Betoruas minta ¢ pasmepamu 3x5x0,3 M 1 HavanbHO¥ Temmepa-
Typoii 90 °C B BepTMKANBHOM NOJOKEHHH OXN@KNACTCHA HA OTKPHITOM
Bosayxe (1, = -10 °C). OnpezennTs TeMnepatypy B cpeakeii MIOCKOCTH
TUTHTH ¥ Ha ee OBEPXHOCTH 4epe3 3,3 u nocne Havana oXIakIeHus, ecim
3HaueHs KOIGHULNEHTOB TEMIONPOBOIHOCTH, TENNOEMKOCTH M MNOT-
Hocte s Gerowa coctasnaior 1,28 Br/(m-K), 0,84 xIx/(xr+K) u

2000 Kr/M’ COOTBETCTBEHHO. Koa(duuueHT TennooTauH ¢ noBepXHOCTH
K BO3MyXY NPUHATH PaBHBIM 15 BT/(M2 *K).

NOCTPOUTH rpadMK pacnpefesneris TEMNepaTypsl Mo TOLHMHE
TUTHTBL.
Yxkazanne: Pemenne B Ansys

IIpoueaypa nposenenust

Ou4HO 10 GMiIeTaM yCTHO
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: UJ-2nk-1 IMeeT HaBbIKM MaTEMaTUYECKOTO MOACTUPOBAHUS
TEIUIOTUAPABINYECKHUX MPOLIECCOB B 00BEKTAX NMPO(HECCHOHAIBHON JesITeIbHOCTH

Bonpocsl, 3aganus
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C‘rauno:{apﬂoe 0JIHOMEPHOE YpaBHEeHHE TEIJIONPOBOJAHOCTH

B

EEK&pTOBOﬁ CHCTEME KOOPJAHWHAT. HOCT}JOEHHE JHCKPETHOTO aHanora W

METO PCIIEHHSA.

HOCTPOHT]] ,E[HCKPET]{BH:] aHanor ,Z[Hq)(l)epeHLlHaﬂbHUl"U YpaBHEHH
2
t

s3]

+1

=
g)
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JluddepeHuaabHbie
(cucrema ypaBHeHuun H

ypaBHEHHUE.

Pemmtse YUCJICHHO
TEMJIONPOBOJIHOCTH B II.
(TOJIIMHA TIJIACTUHBI
IIOCTOSIHHBIX TEMIIEPAT)
‘C u 20 °C coors:
Ha4aJabHbIK MOMEHT BpPE
CEK.

PacueTr u3MeHEeHHs TeM

nakerta ANSY S.
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MeToa OpoOroOHKH. AI
VPABHECHHUS TEILIOOPOF
I'PAHUYHBIX YCIIOBHAX |-

BEIYUCTUTD
cTon0a YJIMYHOro OCB

= 0,84 xx/(xr * K), p
HYS TEMIIEPaTypHl BO3;
—20 °C. KoadduuueH

paBHbIM 20,3 BT/(M2 ]

rpaduK pacnpeneseHu
Yka3zanue: Pemenue B Ans



CyIIHOCTH METOIa
CTALIMOHAPHOIO O JTH(
OCHOBHBIE MpaBUIA IOC

CtanbHas 3ar
hopMe Mapanienenuis
t, = 15 °C 3arpyxen:
= 1500 °C. Buiuncnur
JIOM U3 €ro rpaHen yep!

CHTC TCINIOOTAAYH O =

COOTBETCTBEHHO MX P@
HOMY ero pedpy.



I. | CymBaocTh  MeTOHA
CTALIMOHAPHOTO IBY]
3aIIHCAHHOTO B KOOP/I
TUCKPETHBIX AaHAJIOTOB

3. | PemuTh YHUCJICHHO
TEIIOIIPOBOJHOCTH B I1J
(TONIIMHA IUIACTHUHBI 3
ITOCTOSIHHBIX TEMIIEPATY
‘C u 30 ’C coorse
HA4YaJIbHbIK MOMEHT B!
10800 cek.

Pacuer nusmeHeHUusa temi
makera ANSYS.

MarepuaJsl JJIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.1 Meroa KOHTPOJIBHOTO 0OBEMA
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2 JIucKpeTHBIN aHaIor

3 1Y HecTauMoHapHOW TEIIONPOBOAHOCTH

4TV 3-ro pona

5 Y sneprumn

6 Hduckpernbiit ananor Y snepruu

7 Meron SIMPLE

8 YpaBHEHHE KOHBEKTUBHOM TEIJIOOTIAYN

9 TpextoueuHblii MabIOH

10 Cytb MeTO/1a TPOTOHKH
OTBeTHI:

U3 JIGKIIMOHHOT'O0 MaTepuajia U MaTepraia NpakKTUYECKUX 3aHITHI U U3 JIUTepaTyphl
BepHblil OTBET: U3 JEKIIMOHHOIO MaTepuaia U Marepuaia NpakTUYECKUX 3aHATUN

Il. Onucanue wikanvt ouenusanus

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PaboTa BeimojgHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHBIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: Pabota BeINoOIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAs 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

II1. Ilpaguna évicmasnenusn umo2080i OUeHKU no Kypcy

Ok3ameH. O1eHKa onpeensercss B cOoTBeTCTBHM ¢ IlonoxkeHneM o 6auibHO-pEHTUHTOBOM cucteme
st crynentoB HIY «MBOW» Ha ocHOBaHNHU CEMECTPOBON U IK3aMEHAIIMOHHON COCTaBIISIOIINX
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:
2 cemecTp
®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP
[Tpe3eHTanmst paboOThI B BUJIE TYOJIMIHOTO JJOKIIAa, YCTHBIN OMPOC/00CYXKICHHE
II. Onucanue wkanvl oueHuBanus
Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10

Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: Pabota BeIIONIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JIaHbl BEpHO. B yacTh MaTepualia ecTh He3HAUUTEIIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. IIpasuna évicmaenenusn umo2o60i OUeHKU no Kypcy

OueHka 3a KypcoBOW paboTy ompexaensercss B cooTBerctBuu ¢ IlonmokeHuem o OamibHO-
peiiTuHroBoi cucteme it cryneHToB HIY «MOW».
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